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(54) COMPRESSION IGNITION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVEP: To reduce vibration and 
noises under conditions of low number of rotations 
and low load while maintaining an in-cylinder 
temperature that enables favorable combustion in a 
compression ignition engine. 
SOLUTION: Under conditions of low number of 
rotations and low load in a compression ignition 
engine, the opening angle of the intake throttle valve 
is reduced corresponding to the number of rotations 
and the load to lower the in-cylinder pressure (STEP 
8, 9), thereby reducing vibration and noises. At the 
same time, the opening angle of the exhaust throttle 
valve is reduced in accordance with the number of 
rotations and the load (STEP 6, 7) to increase the 
amount of remaining gas. This causes the in-cylinder temperature to rise at the start of 
compression, thus maintaining an in-cylinder temperature favorable for combustion. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The compression ignition engine characterized by having a rise means whenever [ cylinder 
internal temperature / which raises whenever / cylinder internal pressure fall means / to reduce the 
cylinder internal pressure at the time of compression initiation /, and cylinder internal temperature / 
at the time of compression initiation ], and operating a rise means to coincidence by the 
predetermined operating range whenever [ said cylinder internal pressure fall means and cylinder 
internal temperature ]. 

[Claim 2] The compression ignition engine according to claim 1 characterized by said predetermined 
operating range being a low rotation low loading field. 

[Claim 3] The compression ignition engine according to claim 1 or 2 with which a rise means is 
characterized by determining the control input which raises whenever [ control input / to which 
cylinder internal pressure is reduced /, and cylinder internal temperature ] according to an engine 
load and engine rotational speed, respectively whenever [ said cylinder internal pressure fall means 
and cylinder internal temperature ]. 

[Claim 4] The compression ignition engine of any one publication of claim 1 -3 with which a rise 
means is characterized by raising whenever [ cylinder internal temperature / at the time of 
compression initiation ] whenever [ said cylinder internal temperature ] because an exhaust air line 
increases the amount of residual gas in the cylinder at the time of termination. 
[Claim 5] The compression ignition engine according to claim 4 with which a rise means is 
characterized by an exhaust air line increasing the amount of residual gas in the cylinder at the time 
of termination by extracting the throttle valve infixed in the exhaust pipe whenever [ said cylinder 
internal temperature ] . 

[Claim 6] The compression ignition engine according to claim 4 with which a rise means is 
characterized by an exhaust air line increasing the amount of residual gas in the cylinder at the time 
of termination by bringing the closed stage of an exhaust valve forward whenever [ said cylinder 
internal temperature ] . 

[Claim 7] The compression ignition engine according to claim 4 with which a rise means is 
characterized by an exhaust air line increasing the amount of residual gas in the cylinder at the time 
of termination by delaying the closed stage of an exhaust valve and delaying the open stage of an 
inlet valve whenever [ said cylinder internal temperature ]. 

[Claim 8] The compression ignition engine according to claim 4 with which a rise means is 
characterized by an exhaust air line increasing the amount of residual gas in the cylinder at the time 
of termination by extracting the flow passage area of a nozzle which leads exhaust air to the exhaust 
gas turbine with which the exhaust pipe was equipped whenever [ said cylinder internal 
temperature ]. 

[Claim 9] The compression ignition engine of any one publication of claim 1 -8 with which said 

cylinder internal pressure fall means is characterized by reducing the cylinder internal pressure at the 

time of compression initiation by extracting the throttle valve infixed in the inlet pipe. 

[Claim 10] The compression ignition engine of any one publication of claim 1-8 with which said 

cylinder internal pressure fall means is characterized by reducing the cylinder internal pressure at the 

time of compression initiation by changing the closed stage of an inlet valve. 

[Claim 11] The compression ignition engine of any one publication of claim 3-10 characterized by 
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establishing the amendment control means which amends the control input of a rise means or said 
cylinder internal pressure fall means whenever [ said cylinder internal temperature ] so that an 
exhaust-gas temperature may be below a marginal maximum temperature and it may become more 
than the marginal minimum temperature. 



[Translation done.] 



* 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2F 7/18/2006 

■t 



JP,2001-336433,A [DETAILED DESCRIPTION] 



Page 1 of 1 3 



* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique for reducing the vibration and the 

noise in a compression ignition engine in detail about a compression ignition engine. 

[0002] 

[Description of the Prior Art] A compression ignition engine (diesel power plant) has the property 
that the vibration and the noise at the time of low rotation low loading, such as an idling, are loud, 
while thermal efficiency is high compared with a spark-ignition engine (gasoline engine). 
[0003] combustion — the air- fuel ratio of gaseous mixture - abbreviation - the spark-ignition engine 
which keeps it constant and operates — adjustment of an output — gaseous mixture — it is performed 
by adjustment of an amount, i.e., inspired air volume. Therefore, in order to extract an inlet pipe at 
the time of low loading and to reduce inspired air volume, cylinder internal pressure falls. 
[0004] On the other hand, in the compression ignition engine, since it was the configuration of 
adjusting an output with fuel oil consumption, without adjusting inspired air volume, the cylinder 
internal pressure at the time of low loading became larger than a spark-ignition engine, and it had 
become the cause by which this became [ vibration and the noise ] larger than a spark-ignition 
engine at the time of low rotation low loading, such as an idling. 

[0005] As an approach of reducing the vibration and the noise at the time of the low rotation low 
loading in such a compression ignition engine, the throttle valve was prepared in the inlet pipe like 
the spark-ignition engine, and there was a method of reducing cylinder internal pressure by 
performing an inhalation-of-air diaphragm at the time of low loading (refer to JP,8-061097,A). 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, although temperature and a pressure affect 
ignition of the fuel which is a chemical reaction, since the reaction rate of a chemical reaction 
changes exponentially to temperature, in ignition of a fuel, it becomes dominant influencing it of 
temperature. 

[0007] If an inhalation-of-air diaphragm is performed to some extent above, even when it falls, and 
whenever [ near a compression top dead center / cylinder internal temperature ] will not light or does 
not carry out a flame failure completely, aggravation (discharge of HC and a smoke) of emission will 
be caused from on the other hand, whenever [ cylinder internal temperature ] falling to coincidence, 
if an inhalation-of-air diaphragm is performed and cylinder internal pressure is reduced as mentioned 
above at the time of low loading. 

[0008] Therefore, in order to secure ignitionability ability, it will be necessary to restrict the amount 
of inhalation-of-air diaphragms, and there was a problem that it was difficult to make even a spark- 
ignition engine and this extent reduce vibration and the noise. 

[0009] This invention is made in view of the above-mentioned trouble, and it aims at enabling it to 
secure ignitionability ability in a compression ignition engine, reducing cylinder internal pressure to 
extent to which the vibration and the noise at the time of low rotation low loading may fully be 
reduced. 
[0010] 

[Means for Solving the Problem] Therefore, by invention according to claim 1 , it had the rise means 
whenever [ cylinder internal temperature / which raises whenever / cylinder internal pressure fall 
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means / to reduce the cylinder internal pressure at the time of compression initiation /, and cylinder 
internal temperature / at the time of compression initiation ], and the rise means was considered as 
the configuration which operates coincidence by the predetermined operating range whenever [ said 
cylinder internal pressure fall means and cylinder internal temperature ]. 

[001 1] When reducing the cylinder internal pressure at the time of compression initiation (at the time 
of termination like an inhalation-of-air line) with a cylinder internal pressure fall means according to 
this configuration A rise means is operated whenever [ cylinder internal temperature / which raises 
whenever / cylinder internal temperature / at the time of compression initiation (at the time of 
termination like an inhalation-of-air line) ], whenever [ accompanying the fall of cylinder internal 
pressure / cylinder internal temperature ], a fall is compensated in actuation of a rise means 
whenever [ cylinder internal temperature ] by coincidence, and whenever [ required for compression 
ignition cylinder internal temperature ] is secured to it. 

[0012] In invention according to claim 2, it considered as the configuration which makes said 
predetermined operating range a low rotation low loading field. According to this configuration, the 
rise of whenever [ cylinder internal temperature ] is aimed at in low rotation low loading fields, such 
as an idling, reducing cylinder internal pressure. 

[0013] In invention according to claim 3, the rise means cost whenever [ said cylinder internal 
pressure fall means and cylinder internal temperature ] for the configuration which determines the 
control input which raises whenever [ control input / to which cylinder internal pressure is reduced /, 
and cylinder internal temperature ], respectively according to an engine load and engine rotational 
speed. 

[0014] According to this configuration, based on the control input according to an engine load and 
engine rotational speed, the fall of cylinder internal pressure and the rise of whenever [ cylinder 
internal temperature ] are controlled [ in the predetermined operating range controlled to raise 
whenever / cylinder internal temperature / at the time of compression initiation / (low rotation low 
loading field) ] at the same time it reduces the cylinder internal pressure at the time of compression 
initiation. 

[0015] By invention according to claim 4, the rise means considered the exhaust air line as the 
configuration which raises whenever [ cylinder internal temperature / at the time of compression 
initiation ] whenever [ said cylinder internal temperature ] by increasing the amount of residual gas 
in the cylinder at the time of termination. 

[0016] whenever [ cylinder / increase / according to this configuration / the amount of residual gas 
(the amount of internals EGR) which remains in a cylinder, without being discharged like an exhaust 
air line / line / exhaust air / internal temperature / at the time of termination ] ~ high — carrying out ~ 
with — **** — whenever [ cylinder internal temperature / at the time of compression initiation ] is 
raised. 

[0017] In invention according to claim 5, the rise means cost whenever [ said cylinder internal 
temperature ] for the configuration in which an exhaust air line increases the amount of residual gas 
in the cylinder at the time of termination by extracting the throttle valve infixed in the exhaust pipe. 
[0018] According to this configuration, by extracting the throttle valve infixed in the exhaust pipe, 
an exhaust back pressure increases, the amount of residual gas increases, and whenever [ cylinder 
internal temperature / at the time of compression initiation ] goes up. In invention according to claim 
6, the rise means cost whenever [ said cylinder internal temperature ] for the configuration in which 
an exhaust air line increases the amount of residual gas in the cylinder at the time of termination by 
bringing the closed stage of an exhaust valve forward. 

[0019] According to this configuration, the capacity discharged out of a cylinder by the closed stage 
of an exhaust valve being brought forward becomes less, the amount of residual gas increases 
relatively, and whenever [ cylinder internal temperature / at the time of compression initiation ] goes 
up. In invention according to claim 7, the rise means cost whenever [ said cylinder internal 
temperature ] for the configuration in which an exhaust air line increases the amount of residual gas 
in the cylinder at the time of termination by delaying the closed stage of an exhaust valve and 
delaying the open stage of an inlet valve. 

[0020] If according to this configuration delay the closed stage of an exhaust valve, and the open 
period of the exhaust valve after TDC is lengthened, and the open stage of an inlet valve is delayed 
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and overlap is lost, the once discharged exhaust air can return in a cylinder, the amount of residual 
gas will increase by this, and whenever [ cylinder internal temperature / at the time of compression 
initiation ] will go up. 

[0021] In invention according to claim 8, the rise means cost whenever [ said cylinder internal 
temperature ] for the configuration in which an exhaust air line increases the amount of residual gas 
in the cylinder at the time of termination by extracting the flow passage area of a nozzle which leads 
exhaust air to the exhaust gas turbine with which the exhaust pipe was equipped. 
[0022] When the flow passage area of a nozzle which an exhaust pipe is equipped with the exhaust 
gas turbine of an exhaust air turbocharger, and leads exhaust air to this exhaust gas turbine is 
constituted by adjustable according to this configuration, an exhaust back pressure is made to 
increase by extracting the flow passage area of said nozzle, thereby, the amount of residual gas is 
made to increase and whenever [ cylinder internal temperature / at the time of compression 
initiation ] is raised. 

[0023] By invention according to claim 9, said cylinder internal pressure fall means considered as 
the configuration in which the cylinder internal pressure at the time of compression initiation is 
reduced by extracting the throttle valve infixed in the inlet pipe. According to this configuration, by 
extracting the throttle valve infixed in the inlet pipe, it sets like an inhalation-of-air line, the 
inhalation of air within the pipe one of the throttle valve downstream serves as negative pressure, 
and the cylinder internal pressure at the time of compression initiation (at the time of inhalation-of- 
air termination) falls. 

[0024] By invention according to claim 1 0, said cylinder internal pressure fall means considered as 
the configuration in which the cylinder internal pressure at the time of compression initiation is 
reduced by changing the closed stage of an inlet valve. If according to this configuration the closed 
stage of an inlet valve is brought forward and it closes in front of a bottom dead point If inspired air 
volume decreases, and the cylinder internal pressure at the time of compression initiation (at the time 
of termination like an inhalation-of-air line) falls and the closed stage of an inlet valve is made late 
after a bottom dead point, the air once attracted in the cylinder will be discharged with a rise of a 
piston, inspired air volume will decrease, and the cylinder internal pressure at the time of 
compression initiation (at the time of termination like an inhalation-of-air line) will fall. 
[0025] In invention according to claim 1 1, it considered as the configuration which establishes the 
amendment control means which amends the control input of a rise means or said cylinder internal 
pressure fall means whenever [ said cylinder internal temperature ] so that an exhaust-gas 
temperature might be below a marginal maximum temperature and it might become more than the 
marginal minimum temperature. 

[0026] According to this configuration, when an exhaust-gas temperature is higher than a marginal 
maximum temperature While the control input of a rise means or said cylinder internal pressure fall 
means is amended whenever [ cylinder internal temperature ] in order to reduce whenever [ cylinder 
internal temperature / at the time of compression initiation ], when an exhaust-gas temperature is 
lower than the marginal minimum temperature The control input of a rise means or said cylinder 
internal pressure fall means is amended whenever [ cylinder internal temperature ] in order to make 
whenever [ cylinder internal temperature / at the time of compression initiation ] increase for 
reservation of ignition stability. 
[0027] 

[Effect of the Invention] It is effective in the ability to reduce the vibration and the noise in a 
predetermined operating range, controlling discharge of HC and a smoke, since according to 
invention according to claim 1 whenever [ cylinder internal temperature ] is raised and ignition 
stability is maintained so that the temperature fall by the fall of cylinder internal pressure may be 
compensated. 

[0028] It is effective in the ability to reduce vibration and the noise, controlling discharge of HC and 
a smoke especially in a compression ignition engine at the time of low rotation low loading, such as 
an idling from which vibration and the noise pose a problem, according to invention according to 
claim 2. 

[0029] According to invention according to claim 3, it is effective in the ability to reduce vibration 
and the noise, without affecting operability based on the proper control input according to a service 
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condition. 

[0030] According to invention according to claim 4, whenever [ cylinder internal temperature / at the 
time of compression initiation ] can be positively made high by increasing the amount of residual 
gas, the fall of whenever [ by reducing cylinder internal pressure / cylinder internal temperature ] is 
compensated, and it is effective in being maintainable to the temperature which can maintain ignition 
stability. 

[003 1] According to invention according to claim 5, the amount of residual gas is increased by using 
the exhaust air throttle valve of simple structure, suppressing increase of cost, and it is effective in 
the ability to raise whenever [ cylinder internal temperature / at the time of compression initiation ]. 
[0032] According to invention of claim 6 and seven publications, it is effective in the increment in 
the pumping loss which the amount of residual gas can be controlled with a sufficient response, and 
whenever [ cylinder internal temperature / at the time of compression initiation ] can be raised with a 
sufficient response, and can control by control of the closed stage of an exhaust valve stably to the 
temperature which can maintain ignition stability, and can be set like an exhaust air line being 
avoidable. 

[0033] If it is a compression ignition engine having the exhaust air turbocharger of an adjustable 
nozzle type according to invention according to claim 8, when reducing cylinder internal pressure, 
without making components cost increase, it is effective in the ability to increase the amount of 
residual gas and raise whenever [ cylinder internal temperature / at the time of compression 
initiation ]. 

[0034] According to invention according to claim 9, the cylinder internal pressure at the time of 
compression initiation is reduced by using the inhalation-of-air throttle valve of simple structure, 
suppressing increase of cost, and it is effective in the ability to reduce the vibration and the noise in a 
predetermined operating range. 

[0035] According to invention according to claim 10, cylinder internal pressure can be controlled 
with a sufficient response by changing the closed stage of an inlet valve, and it is effective in the 
increment in the pumping loss like an inhalation-of-air line being avoidable. 

[0036] According to invention according to claim 1 1 , it is effective in the temperature from which it 
can avoid certainly that an exhaust-gas temperature rises even to the temperature exceeding heat- 
resistant limits, such as an exhaust valve, and good combustion is obtained being certainly 
maintainable. 
[0037] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on 
drawing below. Drawing 1 is the system configuration Fig. of the compression ignition engine 
(diesel power plant) which shows the 1 st operation gestalt. 

[0038] In the cylinder of the compression ignition engine 1 which shows this drawing 1 , air is 
attracted through an inlet pipe 2 and an inlet valve (illustration abbreviation), and the combustion 
exhaust air from the compression ignition engine 1 is discharged through an exhaust valve 
(illustration abbreviation) and an exhaust pipe 3. 

[0039] The inhalation-of-air throttle valve 4 by which a closing motion drive is carried out in the 
middle of said inlet pipe 2 with the actuators (motor etc.) which carried out the illustration 
abbreviation is infixed, and while being said exhaust pipe 3, the exhaust air throttle valve 5 by which 
a closing motion drive is carried out with the actuators (motor etc.) which carried out the illustration 
abbreviation is infixed. 

[0040] ******** KONTORO <TXF FR=0002 HE=250 WI=080 LX=1 100 LY=0300>- 
RUYUNITTO 6 controls the opening of said inhalation-of-air throttle valve 4 and the exhaust air 
throttle valve 5 for a microcomputer based on the detecting signal from various sensors. As said 
various sensors, the accelerator opening sensor 9 grade which detects the opening (accelerator 
opening) Va of the rotational frequency sensor 7 which detects an engine speed Ne (rpm), the 
exhaust air temperature sensor 8 which detects the exhaust-gas temperature Tex in the exhaust pipe 3 
of said exhaust air throttle valve 5 upstream, and the accelerator pedal operated by the operator of a 
car is prepared. 

[0041] Here, according to the flow chart of drawing 2 , opening control of the inhalation-of-air 
throttle valve 4 by said control unit 6 and the exhaust air throttle valve 5 is explained to a detail. In 
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the flow chart of drawing 2 , the engine speed Ne (rpm) detected by the engine-speed sensor 7 is 
read, and the accelerator opening Va detected by the accelerator opening sensor 9 is read by STEP2 
at STEP 1 . In addition, said accelerator opening Va is a parameter representing an engine load in this 
operation gestalt. 

[0042] At STEP3, as shown in drawing 3 , it distinguishes whether it corresponds to said low 
rotation low loading field by distinguishing whether the engine speed Ne (rpm) and the accelerator 
opening Va which were read into the low rotation low loading field including the idling set up on the 
operating-range map which classifies a operating range by the engine speed Ne and the accelerator 
opening Va beforehand by said STEP 1 and 2 are contained. 

[0043] In not corresponding to a low rotation low loading field, it progresses to STEP4, and the 
inhalation-of-air throttle valve 4 is controlled to full open, and it controls the exhaust air throttle 
valve 5 by following STEP5 to full open. On the other hand, in corresponding to a low rotation low 
loading field, it progresses to STEP6 and searches the target opening (control input) of the exhaust 
air throttle valve 5 from the map shown in drawing 4 . 

[0044] The target opening map of the exhaust air throttle valve 5 shown in said 4 is a map on which 
the target opening of the exhaust air throttle valve 5 was beforehand set up according to an engine 
speed Ne (rpm) and the accelerator opening Va, and it is the property that the smaller opening as 
target opening of the exhaust air throttle valve 5 is set up, so that the accelerator opening Va is so 
small that an engine speed Ne (rpm) is low in said low rotation low loading field (so that an engine 
load is low). 

[0045] The opening of the exhaust air throttle valve 5 is controlled by STEP7 to the target opening 
set up by said STEP6. Moreover, the target opening (control input) of the inhalation-of-air throttle 
valve 4 is searched with STEP8 from the map shown in drawing 5 . 

[0046] The target opening map of the inhalation-of-air throttle valve 4 shown in said drawing 5 They 
are the target opening map of the exhaust air throttle valve 5, and the map on which the target 
opening of the inhalation-of-air throttle valve 4 was similarly set up beforehand according to an 
engine speed Ne (rpm) and the accelerator opening Va. In said low rotation low loading field It is the 
property that the smaller opening as target opening of the inhalation-of-air throttle valve 4 is set up, 
so that the accelerator opening Va is so small that an engine speed Ne (rpm) is low (so that an engine 
load is low). 

[0047] The opening of the inhalation-of-air throttle valve 4 is controlled by STEP9 to the target 
opening set up by said STEP8. In STEP 10, the exhaust-gas temperature Tex detected with the 
exhaust air temperature sensor 8 is read. 

[0048] With reference to the map which memorized the marginal maximum temperature Tmax of an 
exhaust-gas temperature Tex according to an engine speed Ne (rpm) and the accelerator opening Va, 
the marginal maximum temperature Tmax corresponding to the engine speed Ne (rpm) and the 
accelerator opening Va at that time is searched with STEP1 1 . 

[0049] However, with this operation gestalt, the value of abbreviation regularity is memorized as a 
map value ** [ / operating range ] in consideration of the thermal resistance of exhaust air system 
components, such as an exhaust valve, etc. Therefore, it is good also as a configuration which gives 
said marginal maximum temperature Tmax as a fixed value. 

[0050] In STEP 12, it distinguishes whether the current exhaust-gas temperature Tex is over said 
marginal maximum temperature Tmax. When the current exhaust-gas temperature Tex is over said 
marginal maximum temperature Tmax, it progresses to STEP 13 and control which extracts further 
the opening of the inhalation-of-air throttle valve 4 rather than the control opening in STEP9 is 
performed. 

[0051] When it is distinguished by STEP 12 that the current exhaust-gas temperature Tex is said 
below marginal maximum temperature Tmax, it progresses to step SI 4. With reference to the map 
which memorized the marginal minimum temperature Tmin of an exhaust-gas temperature Tex 
according to an engine speed Ne (rpm) and the accelerator opening Va, the marginal minimum 
temperature Tmin corresponding to the engine speed Ne (rpm) and the accelerator opening Va at that 
time is searched with STEP 14. As said marginal minimum temperature Tmin shows the minimum 
temperature required for ignition of a fuel and shows it to drawing 6 , as high temperature as a low 
rotation low loading side is required. 
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[0052] In STEP 1 5, it distinguishes whether the current exhaust-gas temperature Tex is less than said 
marginal minimum temperature Tmin. If the present exhaust-gas temperature Tex is said more than 
marginal minimum temperature Tmin, opening of the inhalation-of-air throttle valve 4 controlled by 
said STEP9 will be left intact by terminating the routine shown in the flow chart of drawing 2 . 
[0053] On the other hand, when the current exhaust-gas temperature Tex is less than said marginal 
minimum temperature Tmin, it progresses to STEP 16 and control which opens the inhalation-of-air 
throttle valve 4 more to the control opening in STEP9 is performed. 

[0054] In control of said STEP 1 3 and 1 6 [ whether only constant value changes opening from the 
control opening in STEP9, and ] [ whether the control opening in STEP9 is amended by said 
amendment opening by determining amendment opening according to the deflection of the critical 
temperature and the exhaust-gas temperature Tex at that time, and ] Or the opening of the inhalation- 
of-air throttle valve 4 is controlled to the opening which controls the opening of the inhalation-of-air 
throttle valve 4 to the fixed opening which set beforehand and was carried out, or is beforehand set 
up according to the critical temperature at that time. 

[0055] The vibration and the noise in the low rotation low loading field distinguished by said STEP3 
can be reduced by controlling the opening of the inhalation-of-air throttle valve 4 and the exhaust air 
throttle valve 5 as mentioned above. 

[0056] That is, if the inhalation-of-air throttle valve 4 is extracted in a low rotation low loading field, 
the cylinder internal pressure at the time of the compression initiation which the pressure in the inlet 
pipe 2 of the inhalation-of-air throttle valve 4 downstream becomes lower than atmospheric pressure, 
and becomes as same the cylinder internal pressure as the time of termination as an inhalation-of-air 
line will become lower than the case where an inhalation-of-air diaphragm is not performed, the 
cylinder internal pressure a result and near a compression top dead center will fall, and the vibration 
and the noise in a low rotation low loading field will be reduced. Therefore, a cylinder internal 
pressure fall means is constituted in this operation gestalt by the inhalation-of-air diaphragm control 
function by said inhalation-of-air throttle valve 4 and control unit 6. 

[0057] However, while cylinder internal pressure falls, whenever [ near a compression top dead 
center / cylinder internal temperature ] falls, if it remains as it is, ignition stability is spoiled by the 
above-mentioned inhalation-of-air diaphragm, and generating of a flame failure and aggravation of 
emission may be caused by it. Then, an inhalation-of-air diaphragm and coincidence are made to 
perform the exhaust air diaphragm by the exhaust air throttle valve 5, and whenever [ cylinder 
internal temperature / at the time of compression initiation ] is raised, and it enables it to have 
maintained ignition stability according to this exhaust air diaphragm with this operation gestalt. 
[0058] Resistance of exhaust air becomes large, if the exhaust-air throttle valve 5 is extracted, the 
capacity discharged out of a cylinder like an exhaust-air line will decrease, the amount of residual 
gas in a cylinder will increase relatively, the condition in the cylinder in the time of an exhaust valve 
closing becomes elevated-temperature high pressure compared with the case where an exhaust-air 
diaphragm is not performed, and when an inlet valve opens, the inside of a cylinder has elevated- 
temperature high pressure compared with the case where an exhaust-air diaphragm is not performed. 
Although the residual gas in a cylinder will flow backwards to an inlet pipe 2 and mixing with 
residual gas and inhalation of air will progress within an inlet pipe 2 since the pressure in a cylinder 
is higher than the pressure in an inlet pipe 2 if an inlet valve opens, since the propagation of a 
pressure is very quicker than diffusion of the matter, and propagation of temperature, The condition 
in the cylinder like the continuing inhalation-of-air line has temperature and a presentation equal to 
abbreviation residual gas, and the pressure of abbreviation is in the pressure in the abbreviation inlet 
pipe 2 by carrying out, and will be in a condition. 

[0059] Whenever [ cylinder internal temperature / at the time of termination ] becomes high by this 
compared with the case where an exhaust air diaphragm is not performed, like an inhalation-of-air 
line. Whenever [ cylinder internal temperature / at the time of compression initiation ] Since an 
inhalation-of-air line is equal to whenever [ cylinder internal temperature / at the time of 
termination ], whenever [ cylinder internal temperature / at the time of compression initiation ] 
becomes high by performing an exhaust air diaphragm, and even if the inhalation-of-air diaphragm is 
performed, whenever [ cylinder internal temperature / at the time of compression initiation ] can be 
maintained to whenever [ cylinder internal temperature / which can perform good combustion ]. 
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[0060] Therefore, in a low rotation low loading field, since ignition stability will be secured, and 
aggravation of a flame failure or emission can be avoided and the inhalation-of-air throttle valve 4 
and the exhaust air throttle valve 5 are held at full open except a low rotation low loading field, 
reducing vibration and the noise by the fall of****, performance is not reduced. 
[0061] In addition, since whenever [ cylinder internal temperature / at the time of compression 
initiation ] is made high according to an exhaust air diaphragm, a rise means is constituted whenever 
[ cylinder internal temperature ] by the exhaust air diaphragm control function by said exhaust air 
throttle valve 5 and control unit 6. 

[0062] By the way, although the inhalation-of-air throttle valve 4 and the exhaust air throttle valve 5 
are controlled by the above-mentioned control as that by which whenever [ cylinder internal 
temperature ] is controlled by expected temperature, control of whenever [ cylinder internal 
temperature ] is overdue to change of operational status, it may be less than whenever [ cylinder 
internal temperature / which can perform good combustion ], or a temperature rise may be 
conversely carried out exceeding the heat-resistant temperature of exhaust air system components, 
such as an exhaust valve. So, in STEP 12-16, priority is given over reduction control of vibration and 
the noise from the distinction result of an exhaust-gas temperature Tex, and the opening of the 
inhalation-of-air throttle valve 4 is controlled by this operation gestalt. 

[0063] That is, in the condition of exceeding the marginal maximum temperature Tmax, the early 
rise of an exhaust-gas temperature is aimed at by aiming at the early fall of an exhaust-gas 
temperature, opening the inhalation-of-air throttle valve 4 more in the condition of being less than 
the marginal minimum temperature Tmin, and raising cylinder internal pressure by closing the 
inhalation-of-air throttle valve 4 more, and reducing cylinder internal pressure. 
[0064] Thus, if the inhalation-of-air throttle valve 4 is controlled so that whenever [ cylinder internal 
temperature / at the time of compression initiation ] can be certainly maintained to the temperature 
from which good combustion is obtained and an exhaust-gas temperature Tex will not exceed the 
marginal maximum temperature Tmax, if priority is given over reduction of vibration and the noise 
and the inhalation-of-air throttle valve 4 is controlled so that an exhaust-gas temperature Tex is not 
less than the marginal minimum temperature Tmin, it is certainly avoidable to carry out a 
temperature rise exceeding the heat-resistant temperature of exhaust-air system components, such as 
an exhaust valve. 

[0065] In addition, the control of the inhalation-of-air throttle valve 4 based on the comparison with 
the exhaust-gas temperature Tex shown in STEP12-STEP16, the marginal minimum temperature 
Tmin, and the marginal maximum temperature Tmax is equivalent to an amendment control means. 
[0066] Furthermore, although the amount of residual gas is increased with the above-mentioned 
operation gestalt in order to raise whenever [ cylinder internal temperature ], combustion temperature 
falls because the amount of residual gas increases, and the effectiveness that NOx can be reduced is 
also produced. 

[0067] Drawing 7 is the system configuration Fig. of the compression ignition engine which shows 
the 2nd operation gestalt, and only points equipped with the good fluctuation valve system 10 which 
can change the closed stage of an inlet valve (illustration abbreviation) differ to the compression 
ignition engine 1 which showed said drawing 1 , without having the inhalation-of-air throttle valve 4. 

[0068] Although the device in which the device which switches two or more cams, the device in 
which the phase of a cam shaft is changed, etc. are well-known as said good fluctuation valve system 
10 is applicable the electromagnetism of a configuration of carrying out the closing motion drive of 
the inlet valve with the electromagnet for clausiliums and the electromagnet for valve opening 
especially — from [ that a drive valve gear can change the closing motion stage of an inlet valve into 
arbitration in the large range continuously ] — most — desirable — this operation gestalt — said 
electromagnetism — a drive valve gear shall be used as a good fluctuation valve system 1 0 
[0069] The 2nd operation gestalt is replaced with the throttling control of the inhalation-of-air 
throttle valve 4 in said 1 st operation gestalt, it is changing the closed stage of an inlet valve by said 
good fluctuation valve system 10, and it is the configuration of reducing the cylinder internal 
pressure at the time of compression initiation in a low rotation low loading field, and the detail of the 
starting control is explained according to the flow chart of drawing 8 . 
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[0070] In addition, although the step (STEP 4, 8, 9, 13, and 16) which performs processing about the 
inhalation-of-air throttle valve 4 in the flow chart of drawing 2 is changed into control of the closed 
stage of an inlet valve with the flow chart of drawing 8 , the contents of processing in other steps are 
the same as that of the flow chart of drawing 2 . 

[0071] in the flow chart of drawing 8 , if it is not a low rotation low loading field (refer to drawing 
3 ) in STEP3, when it will be distinguished based on the engine speed Ne (rpm) and the accelerator 
opening' Va which were read by STEP 1 and 2, it is the latest stage in a control range about the 
closed stage of an inlet valve in STEP4 — it usually sets up at a stage and the exhaust air throttle 
valve 5 is controlled by STEP5 to full open. 

[0072] On the other hand, in being a low rotation low loading field, it progresses to STEP8, after 
controlling the exhaust air throttle valve 5 by STEP 6 and 7 to the opening (refer to drawing 4 ) 
according to an engine speed Ne (rpm) and the accelerator opening Va. 

[0073] In STEP8, it asks for the closed stage of an inlet valve with reference to the map which 
memorized the closed stage of an inlet valve beforehand according to an engine speed Ne (rpm) and 
the accelerator opening Va. And in STEP9, a setup which closes an inlet valve with the closed stage 
set up by STEP8 is performed. 

[0074] In the low rotation low loading field distinguished by STEP3, the earlier stage as a closed 
stage of an inlet valve is set up, and as the map which memorized the closed stage of said inlet valve 
is shown in drawing 9 , the closed stage of an inlet valve is brought forward across a bottom dead 
point (BDC), as shown in drawing 10 , so that a load is so small that rotation is low. 
[0075] As mentioned above, if the closed stage of an inlet valve is brought forward in front of a 
bottom dead point (BDC), since an inlet valve will close in the middle of downward (like an 
inhalation-of-air line) of a piston and the inside of a cylinder will be sealed, if a bottom dead point is 
reached and it changes to a compression stroke, carrying out adiabatic expansion and lowering 
temperature after that, since compression will begin from near the piston location where the inlet 
valve was closed, a substantial compression ratio becomes small and cylinder internal pressure falls. 
Therefore, in the 2nd operation gestalt, a cylinder internal pressure fall means consists of a good 
fluctuation valve system 10 and a control ftinction of the closed stage of the inlet valve by the control 
unit 6. 

[0076] Thus, with the 2nd operation gestalt, by bringing the closed stage of an inlet valve forward, 
the cylinder internal pressure at the time of compression initiation is reduced, the vibration and the 
noise in a low rotation low loading field are reduced, and the fall of whenever [ by the fall of 
cylinder internal pressure / cylinder internal temperature ] is compensated by performing an exhaust 
air diaphragm like the 1 st operation gestalt, and is maintained whenever [ cylinder internal 
temperature / which can perform good combustion ]. 

[0077] Moreover, with the 2nd operation gestalt, since an inhalation-of-air diaphragm is not 
performed, the pressure like an inhalation-of-air line serves as abbreviation atmospheric pressure, 
and the pumping loss like an inhalation-of-air line decreases compared with the 1 st operation gestalt. 
Also in the 2nd operation gestalt, although control based on the comparison with an exhaust-gas 
temperature Tex, the marginal maximum temperature Tmax, and the marginal minimum temperature 
Tmin is performed, since the cylinder internal pressure at the time of compression initiation is 
reduced by bringing the closed stage of an inlet valve forward, control based on said critical 
temperature Tmax and Tmin is also performed about the closed stage of an inlet valve. 
[0078] That is, when it distinguishes by STEP 12 whether the exhaust-gas temperature Tex is over 
the marginal maximum temperature Tmax and the exhaust-gas temperature Tex is over the marginal 
maximum temperature Tmax, processing to which the closed stage of an inlet valve is brought more 
forward by STEP 1 3, and cylinder internal pressure is reduced further is performed in order to reduce 
an exhaust-gas temperature Tex. 

[0079] Moreover, if an exhaust-gas temperature Tex is below the marginal maximum temperature 
Tmax, when it will distinguish by STEP 15 whether the exhaust-gas temperature Tex is less than the 
marginal minimum temperature Tmin and an exhaust-gas temperature Tex will be less than the 
marginal minimum temperature Tmin, cylinder internal pressure is raised by making the closed stage 
of an inlet valve late by STEP 16, and it enables it to secure whenever [ cylinder internal 
temperature / which can perform good combustion ]. 
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[0080] Control of the closed stage of the inlet valve in said STEP 13 and 16 [ whether only constant 
value amends a closed stage as well as control of the inhalation-of-air throttle valve 4 in the 1 st 
operation gestalt, and ] [ whether a closed stage is amended with the correction value according to 
the deflection of the critical temperature Tmax and Tmin and the exhaust-gas temperature Tex at that 
time, and ] Or it is carried out by changing the closed stage of an inlet valve at the fixed stage which 
set beforehand and was carried out, or changing the closed stage of an inlet valve at the closed stage 
according to the critical temperature Tmax and Tmin at that time. 

[0081] With the 2nd operation gestalt, the control of the closed stage of an inlet valve based on the 
comparison with the exhaust-gas temperature Tex shown in STEP12-STEP16, the marginal 
minimum temperature Tmin, and the marginal maximum temperature Tmax is equivalent to an 
amendment control means. 

[0082] In addition, although considered as the configuration in which a compression ratio is small 
carried out by bringing the closed stage of an inlet valve forward, and cylinder internal pressure is 
reduced with the operation gestalt of the above 2nd, it is possible to make a compression ratio small 
and to reduce cylinder internal pressure conversely, by making the closed stage of an inlet valve late 
after a bottom dead point (BDC). Since compression will start after the air once attracted in the 
cylinder is returned with the rise of the cylinder internal pressure by rise of a piston at an inlet-pipe 2 
side and an inlet valve is closed if the closed stage of an inlet valve is made late after a bottom dead 
point (BDC), a substantial compression ratio becomes small and cylinder internal pressure will fall. 
[0083] Drawing 1 1 is the system configuration Fig. of the compression ignition engine which shows 
the 3rd operation gestalt, and only points equipped with the good fluctuation valve system 1 1 which 
can change the closed stage of an exhaust valve (illustration abbreviation) differ to the compression 
ignition engine 1 which showed said drawing 1 , without having the exhaust air throttle valve 5. 
[0084] the electromagnetism of a configuration of carrying out the closing motion drive of the 
exhaust valve with the electromagnet for clausiliums and the electromagnet for valve opening like 
the good fluctuation valve system 1 0 which changes the closing motion stage of an inlet valve as 
said good fluctuation valve system 1 1 — a drive valve gear shall be used 

[0085] With the 3rd operation gestalt, it replaces with the throttling control of the exhaust air throttle 
valve 5 in the 1 st operation gestalt, and by changing the closed stage of an exhaust valve by said 
good fluctuation valve system 1 1 , it is the configuration of raising whenever [ cylinder internal 
temperature / at the time of compression initiation ] in a low rotation low loading field, and the detail 
of the starting control is explained according to the flow chart of drawing 12 . 
[0086] In addition, it differs in that the step (STEP 5, 6, and 7) which performs processing 
concerning [ the flow chart of drawing 12 ] the exhaust air throttle valve 5 of the flow chart of 
drawing 2 is changed into control of the closed stage of an exhaust valve. 

[0087] an inhalation-of-air throttle valve is controlled to full open, and it is in a control range about 
the closed stage of an exhaust valve in STEPS, and the latest in the flow chart of drawing 1 2 , when 
it will be distinguished based on the engine speed Ne (rpm) and the accelerator opening Va which 
were read by STEP 1 and 2, if it is not a low rotation low loading field in STEP3 at STEP4 — it 
usually sets up at a stage. 

[0088] On the other hand, in being a low rotation low loading field (refer to drawing 3 ), with 
reference to the map which memorized the closed stage of an exhaust valve beforehand according to 
an engine speed Ne (rpm) and the accelerator opening Va, it asks for the closed stage of an exhaust 
valve by STEP6. The earlier stage as a closed stage of an exhaust valve is set up, and it is made to be 
set up by a closed stage being brought forward in front of TDC in the closed stage, as shown in 
drawing 14 , so that a load is so small that rotation is low in a low rotation low loading field again, as 
the map which memorized the closed stage of said exhaust valve is shown in drawing 13 . 
[0089] And in STEP7, a setup which closes an exhaust valve with the closed stage set up by STEP6 
is performed. As mentioned above, if the closed stage of an exhaust valve is brought forward, 
whenever [ cylinder internal temperature / at the time of compression initiation ] will go up like the 
time of the capacity discharged out of a cylinder like an exhaust air line decreasing, and the amount 
of residual gas performing increase and an exhaust air diaphragm relatively. 

[0090] In addition, in the 3rd operation gestalt, the control function of the closed stage of the exhaust 
valve by said good fluctuation valve system 1 1 and control unit 6 will be [ whenever / cylinder 
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internal temperature ] equivalent to a rise means. 

[0091] Therefore, with the 3rd operation gestalt, reducing the cylinder internal pressure at the time of 
compression initiation by extracting an inhalation-of-air throttle valve, and reducing the vibration 
and the noise in a low rotation low loading field by this, the fall of whenever [ by the fall of cylinder 
internal pressure / cylinder internal temperature ] is compensated with bringing the closed stage of an 
exhaust valve forward and increasing the amount of residual gas, and is maintained to whenever 
[ cylinder internal temperature / which can perform good combustion ]. 

[0092] In a configuration of performing an exhaust-air diaphragm and increasing the amount of 
residual gas like the 1 st and 2nd operation gestalt, delay arises in adjustment of the amount of 
residual gas with the exhaust-air volume of the exhaust-air throttle valve upstream, but the amount of 
residual gas can adjust with a sufficient response, and if it is the configuration of adjusting the 
amount of residual gas with the closed stage of an exhaust valve, whenever [ required for 
combustion cylinder internal temperature ] can maintain as mentioned above, without producing 
transitional delay to change of a service condition. 

[0093] Drawing 1 5 is the system configuration Fig. of the compression ignition engine which shows 
the 4th operation gestalt, and points equipped with the good fluctuation valve system 10 which can 
change the closed stage of an inlet valve (illustration abbreviation), and the good fluctuation valve 
system 1 1 which can change the closed stage of an exhaust valve (illustration abbreviation) differ to 
the compression ignition engine 1 which showed said drawing 1 , without having the inhalation-of- 
air throttle valve 4 and the exhaust air throttle valve 5. 

[0094] By namely, the thing for which it replaces with the throttling control of said inhalation-of-air 
throttle valve 4, and the closed stage of an inlet valve is changed by said good fluctuation valve 
system 1 0 with the 4th operation gestalt By reducing the cylinder internal pressure at the time of 
compression initiation in a low rotation low loading field (the 2nd being the same as that of an 
operation gestalt), and replacing with the throttling control of said exhaust air throttle valve 5, and 
changing the closed stage of an exhaust valve by said good fluctuation valve system 11 It is the 
configuration of raising whenever [ cylinder internal temperature / at the time of compression 
initiation ] in a low rotation low loading field (the 3rd is the same as that of an operation gestalt). 
[0095] Although the detail of the control in this 4th operation gestalt is shown in the flow chart of 
drawing 1 6 The step (STEP 4, 8, 9, 13, and 16) in connection with control of the closed stage of an 
inlet valve It is the same as that of what was explained with the 2nd operation gestalt, and the step 
(STEP 5, 6, and 7) in connection with control of the closed stage of an exhaust valve is the same as 
that of what was explained with the 3rd operation gestalt, and detailed explanation here is omitted. 
[0096] In the operation gestalt of the above 4th, in a low rotation low loading field, as shown in 
drawing 17 , cylinder internal pressure is reduced by what the closed stage of an inlet valve is 
brought forward for (or it delays), and it maintains to whenever [ cylinder internal temperature / 
which can perform good combustion ], making the amount of residual gas increase to coincidence by 
bringing the closed stage of an exhaust valve forward, aiming at the rise of whenever [ cylinder 
internal temperature ] to it, and making it reduce the vibration and the noise in a low rotation low 
loading field. 

[0097] With the above-mentioned configuration, it is stably maintainable to whenever [ cylinder 
internal temperature / which can perform increase control of the amount of residual gas for being 
able to reduce cylinder internal pressure, without making the pumping loss like an inhalation-of-air 
line increase, and raising whenever / cylinder internal temperature / on time, and can perform good 
combustion ]. 

[0098] It is the system configuration Fig. of the compression ignition engine which shows the 5th 
operation gestalt, and drawing 18 is a configuration equipped with the inhalation-of-air throttle valve 
4 while it is equipped with the good fluctuation valve system 12 which can change the open stage of 
an inlet valve (illustration abbreviation), and the good fluctuation valve system 1 1 which can change 
the closed stage of an exhaust valve (illustration abbreviation). 

[0099] in addition — as the good fluctuation valve system 12 which can change the open stage of an 
inlet valve (illustration abbreviation) — electromagnet ism — a drive valve gear shall be used And 
with the 5th operation gestalt, while reducing cylinder internal pressure according to the inhalation- 
of-air diaphragm by the inhalation-of-air throttle valve 4, it has the composition of raising whenever 
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[ cylinder internal temperature ] by delay control of the closed stage of an exhaust valve, and the 
open stage of an inlet valve. 

[0100] The flow chart of drawing 1 9 shows the detail of the control in the operation gestalt of the 
above 5th, if it is not a low rotation low loading field in STEP3 and will be distinguished based on 
the engine speed Ne (rpm) and the accelerator opening Va which were read by STEP 1 and 2, it will 
be STEP4, will control the inhalation-of-air throttle valve 4 to full open, and will set up the open 
stage of an inlet valve, and the closed stage of an exhaust valve early (usually stage) in following 
STEPS. 

[0101] On the other hand, in being a low rotation low loading field, it progresses to STEP6 and asks 
for the closed stage of an exhaust valve, and the open stage of an inlet valve with reference to the 
map which memorized the closed stage of an exhaust valve, and the open stage of an inlet valve 
beforehand according to an engine speed Ne (rpm) and the accelerator opening Va. 
[0102] And in STEP7, a setup which opens an inlet valve with the open stage which closed the 
exhaust valve with the closed stage set up by STEP6, and was set up by STEP6 is performed. The 
map which memorized the closed stage of said exhaust valve, and the open stage of an inlet valve 
The closed stage of an exhaust valve and the open stage of an inlet valve are delayed, so that a load 
is so small that rotation is low in a low rotation low loading field again, as shown in drawing 20 . In 
detail The open stage of an inlet valve is delayed after the closed stage of an exhaust valve so that the 
closed stage of an exhaust valve may be delayed after a top dead center (TDC) and the open period 
of an inlet valve may not overlap the open period of an exhaust valve (refer to drawing 2 1 ). 
[0103] Although the gas once discharged out of the cylinder will be returned in a cylinder, the 
amount of residual gas will increase and whenever [ cylinder internal temperature / at the time of 
compression initiation ] will be raised according to increase of this amount of residual gas if the 
closed stage of an exhaust valve is delayed after a top dead center (TDC) Since it scavenges and it 
becomes impossible to increase the amount of residual gas when there is an overlap period, the open 
stage of an inlet valve is delayed according to delaying the closed stage of an exhaust valve, and an 
overlap period is abolished. 

[0104] With this 5th operation gestalt, the pumping loss like an exhaust air line can be made small 
compared with the case where the amount of residual gas is increased, according to an exhaust air 
diaphragm. In addition, in the 5th operation gestalt, the control function which delays the closed 
stage of the exhaust valve by the good fluctuation valve systems 1 1 and 12 and the control unit 6 and 
the open stage of an inlet valve is [ whenever / cylinder internal temperature ] equivalent to a rise 
means. 

[0105] Drawing 22 is the system configuration Fig. of the compression ignition engine which shows 
the 6th operation gestalt, and is a configuration equipped with the good fluctuation valve system 1 3 
which can change the open stage and closed stage of an inlet valve (illustration abbreviation), and 
the good fluctuation valve system 1 1 which can change the closed stage of an exhaust valve 
(illustration abbreviation), without having the inhalation-of-air throttle valve 4 and the exhaust air 
throttle valve 5. 

[0106] in addition — as the good fluctuation valve system 13 which can change the open stage and 
closed stage of an inlet valve — electromagnetism — a drive valve gear shall be used And with the 
6th operation gestalt, like said 5th operation gestalt, while consisting of delaying the closed stage of 
an exhaust valve, and the open stage of an inlet valve so that the amount of residual gas may be 
increased, it is the configuration of reducing the cylinder internal pressure at the time of compression 
initiation like the 2nd operation gestalt by what the closed stage of an inlet valve is brought forward 
for (or it is made late) (refer to drawing 23 ). 

[0107] The flow chart of drawing 24 shows the control in the operation gestalt of the above 6th to a 
detail, if it is not a low rotation low loading field in STEP3 and will be distinguished based on the 
engine speed Ne (rpm) and the accelerator opening Va which were read by STEP 1 and 2, it will be 
STEP4, will make the closed stage of an inlet valve the latest, and will set up the open stage of an 
inlet valve, and the closed stage of an exhaust valve early in following STEPS. 
[0108] On the other hand, in being a low rotation low loading field, it progresses to STEP6 and sets 
up a stage later than the time of not being a low rotation low loading field as the closed stage of an 
exhaust valve, and an open stage of an inlet valve with reference to the map ( drawing 20 ) which 
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memorized the closed stage of an exhaust valve, and the open stage of an inlet valve beforehand 
according to an engine speed Ne (rpm) and the accelerator opening Va. 

[01 09] And in STEP7, a setup which opens an inlet valve with the open stage which closed the 
exhaust valve with the closed stage set up by STEP6, and was set up by STEP6 is performed. By 
processing which delays both the closed stage of an exhaust valve here, and the open stage of an 
inlet valve, the amount of residual gas increases and whenever [ cylinder internal temperature ] goes 
up. 

[0110] At STEP8, a setup to which the time of low rotation low loading brings the closed stage of an 
inlet valve forward is performed (refer to drawing 9 ), the closed stage of an inlet valve is controlled 
at STEP9 based on said setup, and cylinder internal pressure is reduced by bringing the closed stage 
of an inlet valve forward. 

[0111] Moreover, when the closed stage of an inlet valve is brought more forward, cylinder internal 
pressure is further reduced, when an exhaust-gas temperature Tex exceeds the marginal maximum 
temperature Tmax, and an exhaust-gas temperature Tex is less than the marginal minimum 
temperature Tmin, it is made to go up in STEP 12-16 even to even whenever [ cylinder internal 
temperature / to which the closed stage of an inlet valve can be made late, cylinder internal pressure 
can be raised, and good combustion can be made to perform ]. 

[0112] Although drawing 25 is the system configuration Fig. of the compression ignition engine 
which shows the 7th operation gestalt and it has the inhalation-of-air throttle valve 4, it did not have 
the exhaust air throttle valve 5, and it is equipped with the exhaust air turbocharger 1 5 of an 
adjustable nozzle type. 

[0113] As shown in drawing 26 , the exhaust air turbocharger 1 5 of said adjustable nozzle type is the 
thing equipped with the nozzle vane (variable wing) 21 which can change opening to the 
surroundings of the rotary wing 20 of an exhaust gas turbine, and when said nozzle vane (variable 
wing) 22 is closed, it is the configuration that the area of the passage to which exhaust air is led is 
extracted to a rotary wing 20. 

[01 14] With the operation gestalt of the above 7th, like the 1st operation gestalt, although an 
inhalation-of-air diaphragm performs the fall of cylinder internal pressure, it has the composition that 
adjustment of the exhaust back pressure by control of said ZURUBEN (variable wing) 21 performs 
the rise of whenever [ by increase of the amount of residual gas / cylinder internal temperature ]. 
[0115] As shown in the flow chart of drawing 27 , when it is not a low rotation low loading field, the 
inhalation-of-air throttle valve 4 is controlled by STEP4 to full open, and, specifically, said nozzle 
vane 21 (VN) is controlled by STEPS to full open. 

[0116] On the other hand, in a low rotation low loading field, with reference to the map which 
memorized opening for the nozzle vane 21 (VN) beforehand by STEP6 according to an engine speed 
Ne (rpm) and the accelerator opening Va, it asks for the target opening of the nozzle vane 21 (VN), 
and the opening of the nozzle vane 21 (VN) is controlled by STEP7 to said target opening. 
[01 17] The opening map of said nozzle vane 21 (VN) has the composition that a low rotation low 
loading side extracts the opening of the nozzle vane 21 (VN) as shown in drawing 28 , exhaust gas 
pressure goes up by extracting the opening of the nozzle vane 2 1 (VN), it is that the amount of 
residual gas increases, and whenever [ cylinder internal temperature / at the time of compression 
initiation ] goes up. Therefore, a rise means is constituted from the exhaust air turbocharger 12 of 
said adjustable nozzle type, and the opening control function of the nozzle vane 21 by the control 
unit 6 (VN) by the 7th operation gestalt whenever [ cylinder internal temperature ]. 
[0118] On the other hand, the inhalation-of-air throttle valve 4 is controlled by the low rotation low 
loading side to extract opening, and a low rotation low loading side reduces cylinder internal 
pressure. With the operation gestalt of the above 7th, there is an advantage that the rise of whenever 
[ cylinder internal temperature ] can be aimed at, without adding components, if it is an engine 
having the exhaust air turbocharger 12 of an adjustable nozzle type. 

[0119] In addition, although the supercharge by the exhaust air turbocharger 12 becomes the 
hindrance of an inhalation-of-air diaphragm, in low rotation low loading fields, such as an idling, the 
effectiveness of the exhaust air turbocharger 15 is bad, and since supercharge is not performed in 
fact, an inhalation-of-air diaphragm is not affected. 

[0120] Drawing 29 is the system configuration Fig. of the compression ignition engine which shows 
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the 8th operation gestalt, and is equipped with the good fluctuation valve system 1 0 which can 
change the closed stage of an inlet valve, and the exhaust air turbocharger 1 5 of an adjustable nozzle 
type. 

[0121] By controlling the opening of the nozzle vane 21 of the adjustable nozzle type exhaust air 
turbocharger 1 5 (VN) by this 8th operation gestalt like the 7th operation gestalt to be shown in the 
flow chart of drawing 30 While aiming at the rise of whenever [ in a low rotation low loading field / 
cylinder internal temperature ], the fall of the cylinder internal pressure in a low rotation low loading 
field is aimed at like the 2nd operation gestalt by control (refer to drawing 9 ) which brings the 
closed stage of an inlet valve forward (or it delays). 

[0122] With this 8th operation gestalt, to the 7th operation gestalt, since an inhalation-of-air 
diaphragm is not performed, the pumping loss which can be set like an inhalation-of-air line can be 
made small. In addition, in the above operation gestalten [ l-8th ], although the amendment control 
means consists of cylinder internal pressure fall means sides, it may constitute an amendment control 
means from a rise means side whenever [ cylinder internal temperature ]. 

[0123] When an exhaust air throttle valve constitutes an amendment control means, by STEP 13 of 
drawing 2 and drawing 8 An exhaust air throttle valve -> namely, the open, When it considers as 
exhaust air throttle valve -> close by STEP 16 and an exhaust air valve-closing time term constitutes 
an amendment control means, It carries out. STEP 13 of drawing 12 and drawing 1 5 - exhaust- valve- 
closes -> ** and STEP 16 - exhaust- valve-closes -> - already - ** - the case where an inhalation- 
of-air valve-opening stage constitutes an amendment control means an exhaust air valve-closing time 
term - STEP 13 of drawing 1 9 and drawing 24 - exhaust-valve-closes -> - already - inhalation-of- 
air valve-opening -> — already What is necessary is to consider as the VN-> open by STEP 1 3 of 
drawing 27 and drawing 30 , and just to consider as the VN-> close by STEP 16, when it considers as 
exhaust-valve-closes -> ** and inhalation-of-air valve-opening -> ** by STEP 16 and VN opening 
constitutes an amendment control means. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The system configuration Fig. showing the compression ignition engine in the 1st 
operation gestalt. 

[Drawing 2] The flow chart which shows the contents of control in the 1 st operation gestalt. 
[Drawing 3] Drawing showing the low rotation low loading field map in the 1 st operation gestalt. 
[Drawing 4] Drawing showing the opening map of the exhaust air throttle valve in the 1 st operation 
gestalt. 

[Drawing 5] Drawing showing the opening map of the inhalation-of-air throttle valve in the 1 st 
operation gestalt. 

[Drawing 6] Drawing showing the marginal minimum-temperature map in the 1 st operation gestalt. 
[Drawing 71 The system configuration Fig. showing the compression ignition engine in the 2nd 
operation gestalt. 

[Drawing 8] The flow chart which shows the contents of control in the 2nd operation gestalt. 
[Drawing 9] Drawing showing the closed stage map of the inlet valve in the 2nd operation gestalt. 
[Drawing 10] Drawing showing the control characteristic of the closed stage of the inlet valve in the 
2nd operation gestalt. 

[Drawing 1 1 ] The system configuration Fig. showing the compression ignition engine in the 3rd 
operation gestalt. 

[Drawing 12] The flow chart which shows the contents of control in the 3rd operation gestalt. 
[Drawin g 13] Drawing showing the closed stage map of the exhaust valve in the 3rd operation 
gestalt. 

[Drawing 14] Drawing showing the control characteristic of the closed stage of the exhaust valve in 
the 3rd operation gestalt. 

[Drawing 1 5] The system configuration Fig. showing the compression ignition engine in the 4th 
operation gestalt. 

[Drawing 16] The flow chart which shows the contents of control in the 4th operation gestalt. 
[Drawing 1 7] Drawing showing the control characteristic of the closed stage of the exhaust valve in 
the 4th operation gestalt, and the closed stage of an inlet valve. 

[Drawing 1 8] The system configuration Fig. showing the compression ignition engine in the 5th 
operation gestalt. 

[Drawing 19] The flow chart which shows the contents of control in the 5th operation gestalt. 
[Drawing 20] Drawing showing the closed stage of the exhaust valve in the 5th operation gestalt, and 
the open stage map of an inlet valve. 

[Drawing 21] Drawing showing the control characteristic of the closed stage of the exhaust valve in 
the 5th operation gestalt, and the open stage of an inlet valve. 

[ Drawing 22] The system configuration Fig. showing the compression ignition engine in the 6th 
operation gestalt. 

[Drawing 23] Drawing showing the control characteristic of the closed stage of the exhaust valve in 
the 6th operation gestalt, and the closing motion stage of an inlet valve. 

[Drawing 24] The flow chart which shows the contents of control in the 6th operation gestalt. 
[Drawing 25] The system configuration Fig. showing the compression ignition engine in the 7th 
operation gestalt. 
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[Drawing 26] Drawing showing the 7th exhaust gas turbine and nozzle vane in an operation gestalt 
in a detail. 

[Drawing 27] The flow chart which shows the contents of control in the 7th operation gestalt. 
[Drawing 28] Drawing showing the opening map of the nozzle vane in the 7th operation gestalt. 
[Drawing 291 The system configuration Fig. showing the compression ignition engine in the 8th 
operation gestalt. 

[Drawing 301 The flow chart which shows the contents of control in the 8th operation gestalt. 
[Description of Notations] 

1 — Compression ignition engine 

2 — Inlet pipe 

3 — Exhaust pipe 

4 — Inhalation-of-air throttle valve 

5 — Exhaust air throttle valve 

6 — Control unit 

7 — Rotational frequency sensor 

8 — Exhaust air temperature sensor 

9 — Accelerator opening sensor 
10-13 - Good fluctuation valve system 
1 5 — Exhaust air turbocharger 

2 1 — Nozzle vane 
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lci6i:T«iEBBK*ft*L. STEP9-eO)*J»BI«* 
t«E«jEBBS-cajE-r43b\ XI4. ^ *4ifcB£ 
BBSlz»ft«y*4<Z)BHSS*ll»-r4*\ *0><»:£a>B 

*asiciscr : FAKfi**i*BBfff=«ftay*4a>BB 
jg£^j@-ri>o 

[0055] ja±cD^5icLr. »a»y#42ii;»« 

tty#5<&SBJS£©J«r*^£-t?. luIBSTEP3-efIl 50 



[0056] nsay#4«ei§iiifift«ii«-(! 

&z>t* »ft»y#4T3SEfflia>«ftft«2rta>E*tt. ^ 

£E$§ra*&B§tf>ftftEi4. »a»y*fT*)ttoa*j:y 
*«<ay, tax* Kffl±5Efif*3fi-ea>«rtJE*<iaTL 

hP-;uzL- ^ K6ic«fc*»ftttya»at6ic«fcoT. 

[0 0 5 7] {SL. J:l20ilftftttyfc«koT. ttrtEEA^ 
«T-T*t»I=. fftt±5EjSt*5fi7?0)«rtaS^«TL 

^«fe4*»ttysfT3b-e-. ^ yic j: -pr. 

5I^LTfeSo 

[0 0 5 8] »«»y*r5*«*£. »»(D«tS*«** 

Hi:*ftjSTf<DfSM(Dttfif4»«:«y £fr:bai>ig^lc 

y sfM^ai^^iwit^TttrtteKawff ira-p 

a>EAa^Xl^feM % ttrt<D»B#**<R»«2l::$£gt 

l. »ft«2rt-t?i4aB#xt»*ta)a^aEt?A^ 

[oo5 9] ztLiZcky. QaafraJKT^osrtasi* 
owwaai*. KfHrs»TRo>iSrtaai3*Lt^a) ' 

"C. »Sl«ySfr5ci:-CEEi(8BBtt»a>t»rtaaA^K< 

ay. fctiL»*tty36<R*>#tTi\Ttff»iittB»a)« 

T^So 

[0 0 6 0] S^t, «laH5«fl«««-e. fiEEcDiST 
T. ^■^x5«>*>a>(DM<b$lslS"C#-5^i:lza 

y. *f=. fiifififlsiiafiirttii, »»»y#4& 

[006 1 ] Si. »SittyizJ:oTEEttBB>S»0!)»Wa 

g^i^< -r^o-e. itrE»»ay#5ai;=3> hn- ;u 

[0 0 6 2] ±E©«u»-ei*. ttrtaSA^Br 
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aS(D*J»*<a*i5ft£f lt. SffftjeSkMrjlSSW 

as«TBofcy, sir. M#tt£as«KMo>if 

T% *!61B»ffllTfl4. STEP1 2-1 6fz£ivc % Sf 

«aaTex©«gije*36^&fi» • Bvcoffixsiwicftft 

[0 0 6 3] IP*,. B*Maff T max £fi* SWOT* 
14. J: V SS8 U # 4 t D Ct tftEStT* 1 4 C i: 10 

t, »sissa)#«fiT*By, lessisafi Trains 

[0 0 6 4] CCDcfc^f-LT. »«afiTex*<B#*« 

8EfliafiTex*<RJ|*KafiTinax£_t|Hl£ 

Ci:36<<i:L^3lz»aitty#4**S»-r*itf. 20 

£<DaftaM*a0BBBft£&;LTBA±jH-s c £ £ 

[006 5] ^ STEP1 2-STEP1 6jC^$^ 
4»ftaff Tex£HJMttffiaj£Tniin f B*«Kai£Tin 
ax^:Oit«fc*r5<flRSS«y#4a)«l»36«. ffljESIW* 

[0 0 6 6] Ml^. ±IESISS^ffi-ei4. »rtas£±» 

it^-r^c^Tja^ajgA^TL. no x 

£i^58!)«*£i:*. 30 

[0 0 6 7] H7I*. S2(DHSS^SS*^*rBEffiSMc« 

«mhz»lt\ »»«y#4S«it-ri^ cm 

3**88) (&BB*Jffl£KMT-#£^£»#««i o ^n^. 

[0 0 6 8] ftTlE RTXBftttflt 1 OtLtlt *t&tf)2> 

[oo6 9] m2o^j£^^i4. m^&^o>mmteMlz 
teit*»»»y#4CDay»(»i=ftiiT. bibbt^!^ 

ttfltl Olc«|:y»JR#a>BBI»JH**3E"r*Ci-e, (SD 
fey. «*SSWa>B«B$H8«)7P— — Mc«o"C 
[0070] w % mzoyn—^*?- HcfcHTflftSMg 50 



y#4lzBB-r4ffla$ff5X-r^^ (S T E P 4, 8, 
9, 1 3, 1 6) m80Z?a— hTf£Qgft# 

&Sl*9§li. B20>:7Q— h£H«"<?&* 0 
[007 1] I807P- ^V— hfZjSl%T. STEP 
1, 21?Sl^^f£x>i?>I5]e8StNe (rpra) &l*7 
^-fe^BBSV a|Z»-3*. S T E.P 3 ^ffSUKif MB 
« (B3#B) Tfcl*i=H9JSti*£. STEP4T\ 

sSJHicKSu ste P5-ei*»»«y#5S*§Blr«| 
[0072] «s«fift«f«i«-e**a*ictt % 

STEP6, 7Tr. 8ft»y#5S, X>v?>ls3ggiN 
e (rpm) RXf7<? -kJUfiBL V a fCJfc C tc§§Jg (B4# 

[0O7 3] STEP8Tlt I>y>BfiBNe (rp 
fit, STEP9-Trl4 % STEP8-et£^^nfc^B^ 

[0 0 7 4] l9IE»»#a>BHft»|$E«Lfc-7^^l4. 
H9ir^-Tct 5fw v ST E P 

#a>B*«fcLTJ:y#^ftW35*»fi*^ «ft#®B 
01 OlC^fcfc ^I3T5E^ (BDC) ££g;LT 
#> t> tL -5 £ 5 1 3 ft o T I * -5 o 

[0 O 7 5] ±E0)«fc5l^ 9ft«#OEBft»!ST5EjS 

(bdc) tfx hXDTR (®ftfrs) 

a4"-^««#]^B!i:T«rt3^«HaF*t*fc»* *<o&f4 

W»J8«LTaJS*T(f*^6T5EjSlcMy % EEflsfrff 

ff *JtWftEltJt*M**<ftyttrtE 
*«T-r*. ftot, B2 0>SM6J&ttl::fcl*T\ ©rtE 
teT^KIi. W2»#ttflt 1 o <h a > h p-;uzl- ^ h 
6fCcfe*Kft#©Hl»M<D«I»af|gt-C««aF*LS e 
[0 0 7 6] ca>J:3i=. «2<DSMfi^ffl-ett. i&ft# 

T?&y. «rtsofiTizj:*fBrtaaa>«Ti*, mico 
ft^^^^®^ajgir^$tti>c 

[0 0 7 7] Sfc. »2 0>Seifi^JB-Ctt. HMRttytff 
:bftl^(DT*. «ftfr«OE*jM»:fcftE£fty % »10) 
SS16^»lcJt^T»»f7Sa)?K> f>^axm < ft 
£> e »2 0>j616raiilzfcl\T*. ftftattTextR** 
SaSTinax, Hff*iSaaTmtni:a)J±«|w*-^<*J» 

fSp^S^^TS-y-^CDT*. luI5K*aSTmax f TminlZ 

[0 0 7 8] fiP% % »ftaBTextfRJl«aaTmax 
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£iiI*.Ti^5fr5fr£s t e p i 2X-$q%lL. SFfu^g 

T ex^KIW^SgT max £g*T I* I*. 
SgTex£igT*-&&-<<. STEP 1 3 Trl&ft^fCDgl 

[0 0 7 9] &&SgTexjWEJj^ftKSgTmax 
^TT'fettl^ #fiSfiTex#IESS«SgTrain£T 
0oTU-5^SSTEP1 5T?fUHU »ftffiflET 
ex*<|g^:Rte^JgTmin£T0&i§^ICte s STEP1 

[O O 8 O] BUlHST E P 1 3, 1 S 

Hg Tmax, T mi nt ^(D t # £>#E§vi3mJ3£ T ex <h OfsMI- 

j£i:fcajEtt-eBBB*w$ttjE-r4^ xi*. ^#>^#>2 

©R*aaTmax, Train|CJ6C*:BB*Mf::»ft#(DBft 

[ O O 8 1 ] 12 (DSfcSSJ&ffl STEP1 2-ST 

E P 1 6 fz^£#L£»SlSft Tex£»JMfiSftTmi 20 

[0 0 8 2] ML ±ES2(DSiBB»T?te. i&m#CDgfl 

•e&mmtLtztf. St\z H »ft#0>HBSffl£T$EiS (B 
DC) Jai^lcJl<-r^Z<b-Cr. EEttJt*** < LTttfc 

feffifttftTx h><D±#|::«fc4«rtE(D±#l::#oT» 
ft«2«l::ei:SSS**u «JR#*«Bi:&*iT**&fflt*« 30 
SIRWftSltJ±A</h*<ayttrtEA««T 

[0083] mi nt *3 0>sii6^iB**"rfiEjfi»A 

■■©'✓XTAiJ«Bl?Jb«, MEBl iciSLfcBEB* 
(B^*Ba) fl!>BB»n*KKT?*«^KB^MMKi i * 

[0 0 8 4] 1MB qT*M*rtMt 1 1 £ LTI*. 5&M#(7> 
BB*«SM-r*RTK»#*l«l 0fcB«l=. 
««5i:B#ffl«1B5tT*»K#SMBB»"r4««G> 40 

[0085] m3<Dmmi&mvi* % m i a>aeik»ttrcfi 
si i i=*yM#a>BKneftxr«c& a e. ff«B 

fey. &<S>frJ$P<Df£«B£lin 2(D^P— ^-v— Klr^o 

trb-t*. 

[008 6] ML Bl 2<&37Q— hi*. 120)7 

p— ^v— ^(D»»tty#5fcB-r£ffla£fr5X'T^ 

^(STEP5, 6, 7) 8ft#a>BBMH0>Mttf= 50 



[0 O 8 7] Si 2£>:7P— ^-V— hlC&lxT, STE 
PI, 2 ti^^/£l>v>{H]^N e (rpm) 
7£-fe;bBfiValZ*-3#. STEP31?f©Sfiti 

««-eai^*iai**i4t. step4t% 

S^Bl-MWU STEP5T'lt »«*a>BB$JB£. 

M*KBft a CB^Zl*9*ttttrcRfi-r«. 

[0 0 8 8] ffils]Effifi?JSgig (B3#gB) T'fe 

|3f* x S T E P 6 T\ I>v>§6aNe (rp 
m) 3fctf7*-fe;uBfiV alCJ6CT^tf>»ai#<DB»»! 

6BBLfe7t>^S#IU #ft#<BBB*»l**tf>-5 0 
lttE»«#©BftM£EttLfc^*:7li. Bl3ir^-r 

J: 51=* fi!sHte«ft#««W"Clsie^fiL^r5i:*fcfiW 
£ IMS fc\ »ft#<Dffl^»! i: LTcfc y #L>B*J« *<R 

£**W BftJBA^afr&fiSCt'T?. Bl 4fc^-f < fc? 
I^BttBa^T D clulzSS* a fz Lt fe£ e 

[0089] fit, STEP7t*lt STEP6Tf|g 

S**tf=Bft«l^»ft#$Hi:*»S*ff3. ±!EOcfc 

3(3. «ft#a>Bttn»ab«&. SftfrB-ewn^g 

itU Sfttty £fr5 &#&Bttl::LTBE£R»Ra>ff 

[0 0 9 0] (SL *3©seifi^ffllzfc^T. ItEpTKB 
ftttttl 1 &tfa > h p-;i,a- k 6 Ic J:§SS#© 

[009 1] tot, »3(DStt6J^»-cii. »««y# 

[0092] mi, S2onss^^<75cfc5ic. »susy 

±C*#, ±E0 «tt^0!>BB»»9-eBS#XJft 

[0 0 9 3] Bl 51*. $4 0iMg^^tE^f^ 
M(D->XfAi«B"C*y % ItEill^LfeEJBi 

*«bii::»lt\ Kfttty#4&tf«fttty#5«B 

it-Tic, (B^^BS) OHK»!SaE3E-e#4RrK 

■*MMt1 0. »»#-(B^*B8) 0)HI»»!*K 

[0094] sp^ m4oms^sir*ii. meftfttty 

#4©tty«l»fcft*r. iirERT«»#a«i oir«ty 
«) . lWB*ft«y#scottyiaiw=«iLr. itr 
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[0095] zomiom&i&miztsv&fflmcDmm 

(4. Hi e<D?n-^v- hlZ7r.£ti&ti^ ®L%fto>m 

^moUmzMfr&^TVJ (STEP4, 8, 9, 1 
3, 1 6) 14. »2<DRlfc»fit?RWLfc*©i:H«-(? 

fey. »ft#cDnBin(DM*iwiifo«^7^^ 

(STEPS, 6, 7) 14. l3^Mlt^Lfc 
4,0)4: H«T?&y* --T*c&P§fflfc|ftB^(4^EB§-r&p 10 
[0 0 9 6] ±:E»4(DS16^B-ei4. filslKfift^fii 

[0 0 9 7] -tEflUETfte* 5&^jlT*<D7K>t 0 >^P 

X*JtUD*-fr-&Z < t«c<ttrtff*«T*-&-6Ci:^tf 

*fc % Wrt»fl^±»Sl*£fcto©RB#x*<&« 20 

fiSttl=:<f»t?**o 

[0098] hi 8i4. nso>mmmm£7x?m9£m& 
tt«B*SESt?**Rrs»#a«i 2. (is 

[0 0 9 9] ft. (B^4iB§) CD§1B#&£^MT* 

fit, *5©SeJ6^Bt?f4 % KftttU 30 
#4f=J:*»jRttyicj:-DTl«rtfft«T*14-*— 

[O1OO]01 907C-f+- H4. JLlfim5 0>^ 

»^B!irfelt4«l»a>BiBBS*-rt<Dt?*y. STEP 
1, 2t>R^a&///£X>i?>B|EKN e (rpm) & 1/7 
^•fe;U^JgV a(r^O*^. S T E P 3 t?ftla]«fift15« 
#t?ftl^*l»J**l4£* STEP4T?. Rfttty#4 
*±BBK«I»U *©STEP5flfc ttft*f0>BBB$»J 

■r*. 

[oi oi] «EHEiSft««*t?****fztt. 

STEPBaI^ X>i/>[5ieaNe (rpm) &tf7 
[O 1 0 2] fit, STEP7TM4. STEP6T'1S 

fcW*We»JR#*lll<RS*fT5. SfE»ft#(DBJB* 

JUatf»ft*a)Ri»JBtE«LfcT^^ii. i2oi:^ so 



±$e£ (tdc) iaK(zgbi±. Rs^mnn 

5JcLT3d£ (12 1 #55) o 
[0 10 3] »»#0)HW»!S-t5EA (tdc) 

ttr. a«*"^*A<it*-r*cti=fty. uO)gg^ 

[0 10 4] ca>»5(D»[6J&ffl-ei4. ttftttytcj:? 
fcl>T* RTXRftttttfi 1, 1 2M^> ha-;uzL- 

[0 1 o 5] @2 2 14. » 6 *^EEI6»5k 
«HO->X-r-Afl|fiEBt?fey. »«8y#4Xtf8ft8 

»Ks*SEMT-**RTffi»#a«n 3. sue. c@ 

^*«) 0>BBfip»!SK5!t?*^nrK»#«fltl i ^Ix. 
£>SJ5£t?fc£><, 

[0106] ft. RK#®HB*M&ttnBHH£K3Et** 
&RTS£I&#a<lfi 3£LTt,. RKMkftRRejai^ 

E£{£T£i±£1fj£T-&£ (HI2 3#^) D 
[0 1 0 7] 12 4<D^D — ^-V— h/4. ±IHm6 0H 

JS^tt»wfeit**o»$i*«ic^r*a)t?*y. step 

1, 2t?R*&^7£x>i;>ia«»N e (rpm) RTSY 

afrS^#. S T E P3t?<Sl5]S{£©^^ 
*"eftt^*ll®J**i4t. STEP4tr. RftftftEBBl 

[0 1 0 8] «@e«fi«fB«-Cfc*ii£|cl4 % 
STEPS^I^ X>i;>[D|S^N e (rpm) &tf7 

«>BI»JB*E1tLfc^^^ (820) J#IL, 

si^#«fc y t2i*miieR&-r« 0 

[O109] fit, STEP7TM4. STEP6TS 
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*F(DBSB#}8£Jp#>4K££fTl* (19#,1) .STEP 
9-CI4WJlSK2lca-^L^Tflftft#tDBB^«J*«|»L. © 

[0111] S T E P 1 2-1 6 "£14. H^MB 

»fiTmax£#*»KTex*<flx. Rft^ftEB 

BIBS ck yf AtB«ESIi:fiT*t, 8«SSTex io 
A^H»*/hiaa[Tinin*TlalSt#I^ ©^#CD^^^ 

[oi 1 2] B2 5lt *7(DSeJ6^»t*"<"EIB»* 
[oi i 3] Itiispj^y X;i/S08K*- tf^ 1 *— i?* 

i 5(4. 5fxi^2 6iz^-r«t5rz % f><D@ 
Ki2 oomviz^ mjk£mit£itz>^ttfx~£z>s x 20 
;u^<— > (ri^s) 2 1 ^{iAfrtox*. tneyXibK 

— > (WKJt) 22SHi:*t, BKK 20 
[0 114] ±E*7CDS16^fflt?tt. WrtBEOiST 

14. mi (oxtKM^ntti^ ^ayiij:oTft5 

[0 1 1 5] ftftftf::!** @2 7(D7D-fV~ hf^TF 

-r*5i=. ffiimgfifiiswa-efci^ ski*, step 30 

4-C»K«y*4*±WfC«M»U *fc* S T E P 5 T' 

14. luiey X;u^— >2 1 (vn) S±BBIw*J»-T4. 
[ o 1 1 6 ] — «MHtefiftWfi«-ett, s T E P 6 

-C. X>v>[5}KSN e (rpm) 2 -fe;U§|j£ V a 

i:JSCTW;XM->2i (vn) £MJg£IBHL 

fe7^"?$#IHLt, /XM->2 1 (VN) <Dg*I 

STEP7T*. ^X;i/K->2 1 (VN) 

o>iiaeinBBWiKi=M«pr«. 

[0117] SufB^ X;u^— >2 1 (VN) 
^14. IH2 Sfz^-Tcfcaf-. fiUKfiflBBSi:. J X 40 
M->2 1 (VN) <D§3g£»5«/SlCfcoTfcy. 
;XM->2 1 (V N) <DBBS*«*^fcT?»a3&<±. 

X;u^cD^m^— tK^-v— v* i 2tJ>hP- ;u 
zl-^ h6(Zct^y X;u^— >2 i (vn) 

[OI 1 8] «ftttU#4tt« ISIsldSftffiflllS 

EE£<gT£i*4o ±EJS7(7>Stl6^l8-eii. rT£/X;i, 50 



•e#4£l*5*Uj£*<ft4 D 

[0 119] ft. »fi£— 7|^-* — V* 1 2fC££>ifc& 

-£;L4;:<hl4£:l\> 

[0 1 2 0] 112 9 14. K8a>SgJ£^B*^-rsi8»A 

#4pTM&*«M§i 0«h. X^SC0>»Jl*— tf* 

■V— V-V1 5<t£li;lTl>4o 

[0121] Ca>m80)||Jfe^B-Cl4. B3 OCD^P — 

pf^y X;uSC»«*— is* i s^/Xju*— > 

2 1 (vn) 0lJg§Wt^C(l:T\ (SSlCfift«« 

arc* ®L%3to>m&sn : £ (5uzm*i£ 4) am 

[0 12 2] C(7)m8<7)||JS^^T*(4. K7©*16^fi 

[0 1 2 3] »ft«y#fCj:yajE«!l»^S«« 
flt-f***. 92, B80STEP13-eSt»8i)#-» 

H* STEP1 6T*»ft«y#-*HiU J*fi#fflB$8§ 

irj:yajEW»*a*«i*-r4*^ hi 2, mi 50 

S T E P 1 3 T?SEfi#eB-H^ S T E P 1 6 X&%&m 

^tu 8ift#nB*jn&«ft#iBttini=j:y«j£MM 

^&£*gi?£-f 4*§^. mi 9, HI24<Z>STEP1 3-C? 

©^i^i^ l, vNBBsrzcfcyajE«»^« 

£tgj£-r4i§^. B2 7, H30OSTEP1 3t*VN 
->BB, STEP1 6T*VN->gi:t^lfiU e 

[mi ] mi coseiE^ffliwjsit4Eii3»AaH$*'r*> 
[H2] mi <Dmmj&mizteit&ftmtom$7jitz>n- 

[04] mi oxx»nic£it«afttty#oHa?t/ 

[15] mi <DSS16^ffllcfclt*®»»y#0!>Hlff-7!y 

[B6] mi ommmmiztsif^mn&i&^&^yzf^ 
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[i7] m2o>mmi&mizisi+2>K&m!kmmK7F:'ti' 
[08] & 2 on&i&mztsH n- 

ho 

[01 o] m2<»mi&i&m\zi$\+z>iBi%ftG>Eimwi<»M 

[01 1] »3 0>jMS^IIIz;j3lt^Ett3tAaii*^-r 
vXfAg^io 10 

[01 2] *3<Dsai^«siw33its«iwrts**-r7P 

— ^-V— ho 

[01 3] »3<Z)SIK®8Slw*jlt^»9i#CDfiBI»»lv^ 
[01 4] K30>X]ft»ttl=£lt«M#a>n«na>«l 

[01 5] &4 0>mmmm\zt$\f&i±mm*c&m&*-f 
[01 6) wz4o>mnj&mzt$nrz>M$mm&7ik-fyn 

— ho 20 

[01 s] mso>mmmm\zt$i-t&mffim:ki&M : £7*'? 

— ^-V- ho 

[02 0] »50>SJfi^ffllzteit^»»#oBBft»!ao: 

[02 i ] K5(D3iiK»tti=feit««ft#a>nttinxtf 

[02 2] »6©SIJ6^ffl(ztelt-5ffffi»*«HS^-r 



[02 3] a6(7>jgJE^BlZ*5(t«»ft#<Z>H«fflXtf 
[02 4] *6<D*16»fi|r6l+4«»rtg$^-r^P 

[025] mi omMi&m\z&n&&&mxi&m*7K't 
[026] »7(DSE»^Bi=fei-t*»«^— e>atfy 

X;u<<— >£gMaB|-^-r0 o 

[02 7] «7 0)j616^l8lwfeit*ftMairt8*^r^o 

— ho 

[028] &7 (ommmMiztei+z; xj\,s<-is<bmm 
[029] K8a>stit^B»cfeit«ffit«*ai8t*-r 
[030] mso^sgj^Bicfcft^sij^irt^^^-r^D 

— ho 

2— Kft* 
4— <RStt l J# 

6 --3 > h n— *y h 
7—[5]e8Hz>-9- 

io-i 3-Rrst»#«* 

2 1 



[01 ] 



[03] 
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